Introduction:
Diabetic ketoacidosis (DKA) is a medical emergency. 1 It may be the presenting feature of type 1 diabetes but more frequently it occurs in established diabetes patients-both type 1 and type 2. Infection is the commonest precipitating cause. 2 Dosing errors or discontinuation of insulin therapy is also important. Type 1 diabetic patients in poor populations with limited access to health care facilities may develop ketoacidosis because they run out of insulin, which can happen in affluent countries like USA as well. 3 Recent reports from the USA and Asia highlighted cases that occur apparently spontaneously in patients with classical type 2 syndrome, who can be treated without insulin after the episode has resolved. 4 Patients of type 2 diabetes may develop ketoacidosis under severe stress such as sepsis, trauma, or major surgery. Management of DKA consists of rehydration with intravenous fluid, administration of insulin and replacement of electrolytes.
The cardinal biochemical features 5 of diabetic ketoacidosis are hyperglycaemia, hyperketonaemia and metabolic acidosis. The diagnostic criteria used here include a plasma bicarbonate concentration of 15 m.mol per litre or less with significant ketosis (urine ketostix reaction atleast ++ or plasma ketostix reaction + or more). 6 The hyperglycaemia causes a profound osmotic diuresis leading to dehydration and electrolyte loss, particularly of sodium and potassium. Potassium loss is exacerbated by secondary hyperaldosteronism as a result of reduced renal perfusion. Ketosis results from insulin deficiency, exacerbated by catecholamines and other stress hormones, resulting in unrestrained lipolysis and supply of FFAs for hepatic ketogenesis. When this exceeds the capacity to metabolise acidic ketones, these accumulate in blood. The resulting metabolic acidosis forces hydrogen ions into cells, displacing potassium ions. Patients who had metabolic acidosis due to coexisting conditions like chronic renal failure and DKA were excluded. The objective of the study was discussed in details with the patients or their attendants before their decision to enroll themselves into the study. Clinical examination and laboratory tests were done and data collected. Prior to the commencement of this study permission was obtained from ethical review board of BIRDEM academy. Informed written consent was taken from each patient. Data were collected in a pre-designed structured data collection sheet. Data entry and analysis were done using SPSS for windows version 19.0.
Results:
The mean age was 48.35±16.76 with an age range from 30 to 68 years. Majority of (38.1%) the respondents were found in the age group of 40-49. In the study group, male were 32 (58.1%) and 23(41.8%) were female. Half of the patients'
BMI was within normal range (50.9%) while 20% were overweight, 16.3% of the patients found to be underweight. During treatment, 7 (12.7%) subjects developed hypoglycaemia and 22 (40%) subjects developed hypokalaemia. It took 4 to 5 days in mild group, 6 to 8 days in moderate DKA and more than 9 days in severe DKA for recovery.
Discussion:
DKA is a medical emergency and without treatment it can lead to death. Majority of (38.1%) the respondents were found in the age group of 40-49. In the study group, male were 32 (58.1%) and 23(41.8%) were female. But female male ratio in a study in Denmark 18 was 7.2: 5.7. In a recent study in Taipei
19
, it was found that 67% DKA patients are female. In a small series in India 20 male: female ratio was 2:1. It is not clear why females suffer more from DKA.
It was noted that mean HbA1c was 12.31 (SD±2.5) % while Majority [52 (96.46%)] patients had blood sugar level between 21-34 mmol/l. It was found that half of the patients' BMI was within normal range (50.9%) while 20% were overweight; 16.3% of the patients found to be underweight. In previous study which was conducted by Zabeen B et al 3 it was seen that mean random blood glucose (RBG) and HbA1c were 27.6mmol/L and 13.4% respectively. Rajasoorya et al. 4 found that blood sugar levels at admission ranged between 351 mg/dl and 1200 mg/dl (mean= 633 mg/dl). The mean serum potassium at diagnosis was 5.1 mmol/l and the mean calculated serum osmolality was 320 mOsm/kg.
Of the 55 diagnosed DKA patients, infection, missing regular insulin or drugs, MI, stroke, pancreatitis and surgery were precipitating causes. Zabeen B et al 3 observed the same result where it was seen that 28% had missed insulin and 48% had overt infection. In another study 5 it was noted that major precipitating factors for DKA included discontinuation of insulin, infection, and other medical illness in 501 (59.1%), 136 (16.1%), and 30 (3.5%) of the admissions, respectively. Non-compliance was the most common cause in Korea 22 whereas in another study in Pakistan 23 infection precipitated DKA in 63% cases of type 2 diabetes mellitus.
Most patients had drowsiness (29.0%), moderate dehydration (55.5)%, signs of infection (40%). About 23.5% had Kussmaul's type of respiratory pattern. Others signs were less obvious. In a comparable study 4 it was noted that presenting symptoms were polyuria and polydipsia (58%), nausea and vomiting (52%), change in sensorium (24%), hyperventilation (24%) and abdominal pain (18%). The main clinical findings at admission were dehydration (97%) acidotic respiration (67%), coma and confusion (61%), a clinically detectable source of sepsis (49%), fever (33%) and hypotension (9%).
Majority of the subjects (72.7%) had 3+ ketonuria at the time of admission in hospital. In the Pakistani study similar observation was reported.
23 Almost all patients had neutrophilic leukocytosis. 15 (30%) patients had WBC count between 11000 and 15000. In another study 8 >65% patients had leucocytosis and in 55% patient there was no infection. 26(49.1%) patients had blood sugar level between 31-35mmol/l, and fifteen patients (27.2%) had blood sugar level between 26-30 mmol/l while 1.1% had blood sugar below 20 mmoll/l. Majority of the patients (50.9%) had an HbA1c over 13. Almost half of the patients had normal Na and K levels at presentation. 7.2% patients had severe hyponatraemia and 14.5% had hypokalaemia. 8(14.5%) of the patients had severe acidosis while 52.7% patients had only mild acidosis.
Complete cure was observed in 53 (96.3%) subjects. Only 2 (3.6%) subjects developed cerebral oedema. It took 4 to 5 days in mild group, 6 to 8 days in moderate DKA and more than 9 days in severe DKA for recovery. Previous study 3 revealed that cerebral edema was seen in 7.5% subjects. The outcome of treatment in the whole group was good, 46 (86.7%) patients recovered without complications, but 7 (13.4%) patients died. Rajasoorya et al. 4 in their study revealed that four patients died during the 33 hospitalisations, giving a mortality rate of 10%. Death occurred despite glucose control and stabilization of the ketoacidotic state and was due to uncontrolled septicaemia. In our study due to meticulous management of DKA no death occurred.
Conclusion:
Bangladesh is a developing country which cannot bear the huge cost related to the complications of diabetes especially diabetic ketoacidosis. Although the management of DKA has been markedly improved in recent years in association with the general healthcare improvements, it is still a public health problem. It is a life threatening medical emergency with a mortality rate < 5 % in individuals under 40 years of age in a tertiary care hospital but with a more ominous prognosis in elderly who have mortality rate > 20%. If the clinical features and biochemical abnormalities of DKA patients are recognized earlier and management given promptly then DKA related mortality rate will be less.
From the study it can be concluded that infection control and regular administration of insulin, good control of blood sugar and proper DSME (Diabetes Self Management Education) with appropriate sick days management can prevent diabetic ketoacidosis.
